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Abstract

Introduction: The most unwanted complication of tamoxifen is the development of endometrial carcinoma. In this study,
we used transvaginal power Doppler ultrasound to determine endometrial vascular changes and compared them with the
results of endometrial sampling. The diagnostic value of transvaginal power Doppler ultrasound was examined.

Methods: One hundred eleven breast cancer patients were included in the study. Endometrial, uterine, adnexal, and vas-
cular evaluations were performed. Endometrial sampling was recommended to patients whose endometrial thickness was
over 5 mm and was done in 73 patients.

Results: Group 1 (n=62) consisted of patients receiving tamoxifen and group 2 (n=49) consisted of patients who were not
using tamoxifen. There were four endometrial polyps (5.5%) in the sample results in Group 2. Twenty patients (14 tamoxifen
using and 6 non-tamoxifen using) had abnormal vascular changes on power Doppler examination but none of them had any
malignant changes. There were abnormal vascular patterns on power Doppler examination in all of the patients detected with
endometrial polyps. Three of them had benign measurable Doppler flow characteristics while one of them had non-measure-
able flows. All of the patients detected to have an endometrial polyp were pre-menopausal and did not use tamoxifen.
Discussion and Conclusion: Transvaginal power Doppler ultrasound is an effective method for determining vascular
changes in the endometrium. However, it is not enough for defining the lesion accurately in breast cancer patients. More-
over, it is not useful in determining which patients require invasive intervention.
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reast cancer is the most common malignancy in patients receiving tamoxifen for its possible effects on long
women and constitutes one third of the malignancies  term usage [,

in women. Endometrial cancer is the most common type of  The most unwanted side effect of tamoxifen is the develop-
female genital malignancies and constitutes nearly half of  ment of endometrial cancer [51.

i i iag [1-31 - . . . .
all genital malignancies > Additionally, uterine sarcoma, malignant mixed Mullerian

Tamoxifen is the most commonly used hormonal agentin  tumor, and uterine metastasis were reported in patients
breast cancer treatment. It is very important to follow up  using tamoxifen. Furthermore, premalignant and benign
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changes such as, endometrial hyperplasia, endometrial
thickening, ovarian cysts, endometrial polyps, increase in
the size of uterine fibroids, flare up or regression in en-
dometriotic foci, and cervical and vaginal changes may
occur [4-6],

Itisimperative to detect these premalignant and malignant
changes early using minimally invasive techniques in order
to avoid unnecessary invasive techniques and procedures.

Power Doppler ultrasound assessment gives us useful in-
formation about these patients and secondary information
about vascular changes in the tumoral structures that are
detected U1,

Our aim was to investigate uterine vascular and endome-
trial structural and vascular changes with power Doppler
ultrasound in patients with breast cancer and to evaluate
the success of detecting benign or malignant lesions in ta-
moxifen users and non-users.

Materials and Methods

Among patients who were treated for breast cancer be-
tween 1993 and 2010 at our hospital, 111 patients agreed
to participate in the study. We included all patients who
had been diagnosed with breast cancer and who had not
undergone a hysterectomy operation. We excluded women
with severe systemic medical conditions (heart failure, un-
controlled severe hypertension, etc.), cervical stenosis,
acute cervicitis / vaginitis, or lidocaine allergy.

This prospective case control study was performed with
the permission of the local ethics control committee and
informed consent was obtained from all patients. Transvagi-
nal ultrasound, color Doppler, and power Doppler evalua-
tions were done and findings were noted. Uterine volume,
adnexal and endometrial features (thickness, homogeneity,
fluid collection, cystic changes, polyps view), abnormal vas-
cular forms (single vessel pattern, scattered vascular pattern,
multiple vascular pattern), uterine artery Doppler pulsatility
index (PI), resistance index (RI), and systole/diastole ratio
(S/D) measurements were done routinely to all patients.

Endometrial biopsies were performed under local anes-
thesia in patients who agreed to undergo the procedure
and in patients with an endometrial thickness above 5 mil-
limeters. Patients were taken to the gynecological exam-
ination table in the dorsal lithotomy position. All women
underwent bimanual pelvic examination to determine the
size and position of uterus. Cervix was exposed with a bi-
valve speculum and washed with povidine-iodine solution.
2 ml 2% lidocaine (lekaine Ampoule, IE Ulagay, Istanbul,
Turkey) was injected into the cervix at the 4 and 8 o'clock
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positions and at the depth of 2-3 cm after confirming the
tip of needle was not inside a vessel lumen. Five minutes
were allowed to pass to ensure that the anesthetic effect
of lidocaine had started. The biopsies were taken with a
Pipelle cannula or uterine curettes after dilatation of the
cervix. Specimens were pathologically delivered in 10%
buffered formaldehyde and paraffin blocks were formed
afterwards. Selected paraffin sections of 4 um thicknesses
were evaluated by using an Olympus microscope (Olym-
pus Life Science Solutions, Florida, America), at x10-x400
power magnifications. The pathological results of endome-
trial biopsies were recorded.

Patient age, marital status, socioeconomic status, educa-
tional status, working status, body mass index, habits, per-
sonal history, family history, pregnancy history, age of menar-
che, duration of menopause, existence of postmenopausal
bleeding, tamoxifen usage, history of chemotherapy or ra-
diotherapy were all recorded from the patients'files.

Transvaginal ultrasound, color Doppler, and power Doppler
evaluations were done with a 7 MHz (bandwidth 4.3-8.6
MHz, viewing angle width 121°) 70 ECLA vaginal probe in
an Siemens Accuson Antares ultrasound machine (Siemens
Healthcare Diagnostics, Tarrytown, America). Sagittal sec-
tions of the uterus were evaluated by placing the vaginal
probe to the posterior fornix. Morphologies of transverse,
longitudinal, and antero-posterior planes were evaluated.
Longitudinal length of the uterus was measured as the dis-
tance between the apex of uterus and the end of the cervix
by imaging the fundus and the cervix in the same plane;
and the length was recorded in millimeters (mm). Fundal
and cervical antero-posterior diameters were measured.
The uterus was imagined as an ellipsoid shape and the
volume was calculated with the D1xD2xD3x0.52 formula.
Presence of myomas and adenomyosis were recorded. Pat-
tern of endometrial echo with continuity of subendome-
trial halo, density, homogeneity, endometrial contour,
presence of cystic appearances, liquid accumulation, and
presence of polyp images were evaluated. In order to inves-
tigate whether tamoxifen caused any changes in the uter-
ine blood flow, P, Rl, S/D values from uterine arteries was
detected with color Doppler and vascular changes were
evaluated with power Doppler. Lowest Pland Rl values in the
vessels were recorded using at least three consecutive wave-
forms. All evaluations were made by the same physician.

SPSS for Windows v. 15.0 program was used for statistical anal-
ysis. Dependent variables in the two groups were evaluated
with the student’s t test; quantitative data were evaluated
with chi-square test. Statistical significance was set at p<0.05.
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Results

84 (75.7%) of the 111 patients were menopausal and the
mean menopause duration was 4.2+7.42 years. During the
course of the study, one of the patients had postmenopausal
bleeding and biopsy revealed a benign diagnosis.

The mean duration after diagnosis of breast cancer was
30.3+23.7 months (minimum 1 month and maximum
104 months). 62 (55.9%) patients were on tamoxifen and
the mean tamoxifen usage duration was 21.6+1.7 months
(minimum 1T month and maximum 60 months).

There were no significant differences in uterine artery
Doppler flow examinations, i.e., Pl, Rl, S/D changes be-
tween tamoxifen users and non-users (left uterine PI
mean: 2.57+0.87 and 2.33+0.70, Rl mean: 0.86+0.06 and
0.84+0.79, S/D mean: 8.80+3.53 and 8.16+3.32; right uter-
ine Pl mean: 2.58+0.87 and 2.41+0.78, Rl mean: 0.86+0.07
and 0.84+0.07, S/D mean: 9.05+3.55 and 8.01+3.29, respec-
tively). Twenty patients (18.01%) had meaningful vascular
changes with abnormal vascular pattern. Vessel changes
were measurable with flow Doppler examinations in 16
(14.41%) patients and their P, Rl, and S/D measurements
were not statistically different (Table 1).

Tamoxifen had significant effects on the uterus, such as de-
velopment of cystic changes and variation of the uterine
homogeneity. However, it was determined that tamoxifen
does not cause significant changes in endomettrial fluid col-
lection and endometrial polyp appearance (Table 2).

We determined that there were no significant changes
in uterus volume and endometrial thickness in pre-
menopausal tamoxifen users, whereas there were sig-
nificant increases in the uterus volume and endometrial
thickness in postmenopausal tamoxifen users. The uterine
volume was found to be 67.460+39.091 mm3 in the tamox-
ifen group and 40.240+25.909 mm3 in the non-tamoxifen
group (p=0.001). The endometrial thickness was found to
be 8.69+5.22 mm in the tamoxifen group and 5.32+3.14
mm in the non-tamoxifen group (p=0.001).

Table 2. Endometrial changes in ultrasound after using tamoxifen

Using tamoxifen (n=62)

Endometrial homogeneity Regular Irregular
39 22

Endometrial cystic changes Positive Negative
24 38

Endometrial fluid collection Positive Negative
3 59

Endometrial polyp view Positive Negative
0 62
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Table 1. The results of the patients using tamoxifen or not using
tamoxifen
Tamoxifen usage Patient number Mean
Age (years)
Negative 49 48.9£10.8
Positive 62 44.8+6.7
Gravida
Negative 49
Positive 62 3.7+24
Vascular PI*
Negative 5 1.1£0.2
Positive 11 0.8+0.3
Vascular RI**
Negative 5 0.5+0.6
Positive 11 0.5+0.1
Vascular S/D***
Negative 5 2.5+0.4
Positive 11 2.5+0.9
Left uterine Pl
Negative 49 23+0.7
Positive 62 2.5+0.8
Left uterine RI
Negative 49 0.8+0.7
Positive 62 0.8+0.06
Left uterine S/D
Negative 49
Positive 62 8.8+3.5
Right uterine PI
Negative 49 24+0.7
Positive 62 2.5+0.8
Right uterine RI
Negative 49 0.8+0.07
Positive 62 0.8+0.07
Right uterine S/D
Negative 49 8.0£3.2
Positive 62 9.0£3.5
*PI: pulsatility index; **RI: resistance index; ***S/D: systole/diastole ratio.
Not using tamoxifen (n=49) p
Regular Irregular
45 4 p=0.001
Positive Negative
0 49 p=0.001
Positive Negative
2 47 p=0.1
Positive Negative
2 47 p=0.1
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Seventy-three (65.76%) biopsies were performed in 111
patients. Thirty-eight (34.23%) patients did not go through
the biopsy and 29 (26.12%) of them had an endometrial
thickness less than 5.5 mm. The remaining (9 patients) pre-
ferred follow up although they had an endometrial thick-
ness of 6 mm or more.

The mean endometrial thickness in tamoxifen users was
8.46 mm in premenopausal and 8.69 mm in the post-
menopausal group.

Transvaginal power Doppler ultrasound examinations were
performed in all patients. Twenty patients had meaningful
vascular changes with abnormal vascular pattern. Vessel
changes were measurable with flow Doppler examination
in 16 patients and 4 of these were identified as pathological
endometrial polyps. Vascular changes were observed more
among the tamoxifen users. Two of these vascular changes
were ‘single vessel pattern’ and the other two were ‘scat-
tered vessel pattern.! All endometrial sampling results were
benign (Table 3).

There were no significant differences in color Doppler flow
examinations between the patients. Only four of them had
significant changes in power Doppler ultrasound findings.
Two endometrial polyps were detected in single vessel pat-
tern. Scattered vessel pattern did not appear consistent with
any endometrial pathology such as endometrial hyperplasia.

All the patients with endometrial polyps (n=4) were in
non-tamoxifen group, in premenopausal state, aged un-
der 43 years, with BMIs less than 28, and with endometrial
thicknesses above 10 mm. Abnormal vessel changes were
observed in four patients and these changes were measur-
able in three of them and vessel flow patterns revealed be-
nign characteristics.

Discussion

Our study revealed that gray-scale transvaginal ultrasound
evaluation and power Doppler vascular evaluations have
statistically significant changes in tamoxifen users such as,
uterine volume, endometrial thickness, irregular endome-
trial homogeneity, endometrial cystic changes, abnormal
vascularity of endometrium (p<0.001).

Table 3. Endometrial sampling results
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The endometrial changes caused by tamoxifen have long
been acknowledged. Achiron et al. (89 evaluated endome-
trial changes with transvaginal Doppler ultrasound in 45
postmenopausal patients using tamoxifen and they found
that tamoxifen causes abnormal thickening, non-homoge-
neous endometrial pattern, and multiple cystic formations.
They stated that these changes mimic neoplasia. In our
study, we detected the same cystic formations (p<0.001)
and irregular endometrial homogeneity (p<0.001) signifi-
cantly more in the tamoxifen using group of which all were
asymptomatic except one, but all were evaluated as patho-
logically benign.

Again, in a study by Alcazar et al., ['% successful results
were reported. Power Doppler flow is described as 3 types;
single-vessel pattern, scattered wave, and multiple wave
patterns. Of the 91 cases in their study, endometrial cancer
was detected in 33 (36%), endometrial polyp in 37 (41%),
endometrial hyperplasia in 14 (15%), and cystic atrophy
in 7 (8%) patients. 97.1% of the polyps showed single-ves-
sel pattern, 72.7% of hyperplasia cases showed scattered
pattern and 81.3% of carcinomas had multiple wave pat-
tern. There were no false positive cases in multiple wave
patterns, seven false positive cases in single wave pattern,
and nine false positive cases in scattered wave pattern. The
transvaginal power Doppler ultrasound study of blood
flow was found to be useful in differential diagnosis. In our
study 20 of the patients had irregular vascular patterns as
described in the study, but 16 of them had measureable
vascular structures. Eleven tamoxifen using patients had
abnormal vascular formations with mean Rl value of 0.55
and no malignancy was detected. Five non-tamoxifen us-
ing patients with abnormal vascular forms had a mean RI
value 0.59 and no malignancy was detected. Four of them
had significant changes as described. Two endometrial
polyps were detected in single vessel pattern. Scattered
vessel pattern did not appear consistent with any endome-
trial pathology such as endometrial hyperplasia.

In some previous studies, it is stated that endometrial vas-
cular structures in ultrasound scans can help diagnosis
with high accuracy rates ['1: 121, Syccessful algorithms for
identifying endometrium cancer are also described ['31,

Endometrial sampling Histopathology result P
Positive Negative Benign Malign
Using tamoxifen (n=62) 48 14 48 0 p=0.02
Not using tamoxifen (n=49) 25 24 25 0
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But the same success has not been supported in all studies.
They thought that vascular findings depend on tumor char-
acteristics and the sample size of the studies ['4 151, And
some studies suggest that power Doppler examinations do
not improve the diagnostic efficiency of malignancies [16],

Dueholm et al. ['”! examined the efficiency of power Dop-
pler sonography and stated that it is still uncertain if it is best
to correlate different vascular patterns with malignancy.

We do not know exactly whether it shows changes ac-
cording to tumor characteristics or according to different
group of patients. We wanted to examine whether this is
meaningful in assessing vascular changes in breast cancer
patients. There are no studies that have previously exam-
ined uterine and endometrial changes with power Doppler
ultrasonography in patients with breast cancer.

Atypical vascularization was observed more frequently in
the tamoxifen user group in our study. The PI, Rl, S/D values
in these vessels was unaffected and the pathology results
did not differ and no malignancy was found.

It is clear that tamoxifen causes significant changes in the
uterus and endometrium. But it is not yet possible to pin-
point and foresee precisely which of these changes are as-
sociated with malignancy.

Conclusion

Transvaginal power Doppler ultrasound is an effec-
tive method to determine vascular changes in the en-
dometrium. However, it is not suitable for defining the le-
sion correctly in breast cancer patients. It is also not useful
in determining patients in whom we should act invasively.
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